Heritability of spinal curvature and its relationship to disc degeneration and bone mineral density in female adult twins.
To determine the heritability of spine curve using plain radiographs and to identify risk factors for spine curvature including age, body mass index, smoking, bone mineral density (BMD), and lumbar disc degeneration (LDD). A classical twin study of 110 MZ and 136 DZ adult female twins. Demographic and clinical information obtained from long spine radiographs, lumbar spine degeneration on spine MR scan, and BMD assessed by DEXA at hip and lumbar spine were included in multiple logistic regression models to determine risk factors for spine curvature. Heritability estimates ranged between 41 (19-59) % for pelvic incidence to 61 (46-72) % for thoracic kyphosis; with lumbar lordosis and cervical lordosis having 59 (42-71) % and 43 (23-59) % heritability, respectively. For each spine curve, the model showing the best fit contained additive genetic and shared environmental components with no contribution from the unique environment. Significant risk factors for increased thoracic kyphosis were lumbar spine BMD, age, and cervical lordosis; for pelvic incidence were lumbar spine BMD and lumbar lordosis; for lumbar lordosis were cervical lordosis, pelvic incidence and LDD; and age alone predicted cervical lordosis (p = 0.001). In this sample of middle-aged and elderly women, there were significant genetic influences on all spine curves but particularly thoracic kyphosis and lumbar lordosis. The strongest predictor for lumbar lordosis was LDD (p < 0.0001) which is itself genetically determined in part. For thoracic kyphosis, BMD was strongly associated and remained so (for lumbar BMD) with the inclusion of age, showing BMD to be an independent risk factor. This work highlights the genetic factors influencing normal spine curvature in women.